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SPECIFICATIONS 


RECEIVER SECTION 
Frequency Coverage... ... cca eee eecee 
Receiving Mode, ....... 0.002 ec creveces 


Sensitivity. . .......... ee tdetlen tis teh we aa 


Selectivity. 2 . x ccee.8 ee bee. ee ee as 


Intermediate Frequency (IF)............. 
Image. Rejections jos s0:< seed awe fe oe ee 
LES REJCCtON Sy fo. 5 8 eee 4s Se Ma are eRe 
Antenna Input Impedance, .........00000- 
Receiver Audio Response, .......e.0e0e008 
Receiver Audio Power Output,........-.6.0. 


External Speaker Impedance, .,.........-6. 


Frequency Coverage..... ie bre le ece~ers ie Sr 


Transmitting Mode, . ..... 2. ee ee eee eee 


OWEr aNpul, 2 ww ee ewe ew emer oe srene 


Unwanted Sideband SuppresSion,........... 


Carrier Suppression. ......---:2+::-::+:: 


14,20 to 14.35 megacycles, 
Upper sideband, 


1 microvolt of input signal will provide at 
least a 15 db signal plus noise-to-noise ratio. 


2.7 kilocycles at 6 db, 
6 kilocycles at 50 db, 


2.305 megacycles, 
60 db, 
65 db, 


50 8, unbalanced, 


45 db minimum below peak output with 1000 cps 
modulation. 


45 db minimum below peak output. 


CONTROLS 


Front Panel. ..... fo Sow Sei geleciere Seale dee 


Circuit Board,......... ae er Rone eae a eRe 


Chassis Rears-.e 00 sco es the een ds Aer ea bs 


GENERAL 

Power Requirements - 
Transmit, ..........06. iemeat ened Se 
RECC1VES: oes. Sea eos, Bog en eas Sega tated woe & 
Crystal Calibrator (Accessory)......... 


Tube Complement,.........-.-..00-22005 


Cabinet Dimensions, .... 


Net Weight........ Bere eat: Si ES ae aeks 


Shipping Weight. ........ 


VFO tune, 

FINAI, TUNE. 

Meter switch, 

FUNCTION. 

S-METER ADJ. 

RF GAIN. 

AF GAIN (with pull-out switch for accessory 
crystal calibrator). 

VOX DELAY. 

VOX. 


CARRIER NULL. 
MIC GAIN. 
TUNE LEVEL. 
FINAL BIAS. 


3.75 amp | 250 ma 100 ma 5 ma 
peak 
3.75 amp | -0- | 65 ma 5 ma 
3 amp | -0- 2 ma | -0- 


3 - 6EA8: Microphone amplifier and AF cathode 


Transmittor IF amplifier and 


followar 
amip~amicr ana 


244 WEL = hd Abs pss stew’ 
relay amplifier - RF amplifier and re- 


esiver miver 


5 - 6AU6: VFO-VOX amplifier - IF ampli- 
fiers (2) - Transmitter mixer, 
1 - 6BE6: Heterodyne oscillator mixer, 
1 - 12BY7: Transmitter driver. 
1 - 12AT7: Product detector and carrier oscil- 
lator. 
- 6EB8: AF amplifier and AF output, 


1 

2 - 6GE5: Transmitter RF output. 

6-1/4" high x 12-1/4" wide x 10" deep, Add 1" 
to height, width, and depth for gimbal bracket, 
knobs, and connecting plugs. 

12 Ibs, 


15 lbs, 


we 
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Equipment Used To Prepare 
Specifications, .. wwe et ee ee tees 


Equipment Used To Check And Calibrate,.,.,.. 


Heath IM-11 VTVM with 309-C RF Probe, 
Heath HO-10 Monitorscope, 

Heath 1G-72 Audio Generator. 

Heath IM-12 Distortion Meter, 

Heath HN-3i Cantenna 

Panoramic Radio Products, Inc. "Panalyzer," 
Model SB-iZA. 

General Radio Co., Signal Generator, Model 
1001- A. 

Tektronix Oscilloscope, Model 515A. 
Esterline Chart Recorder, Model AW. 


Boonton RF Voltmeter, Model 91-CA. 


VTVM and RF probe, 


Dwansnanne atandandAa 
esCQucavey ovanmuaru, 


Crystal Calibrated receiver, covering the 20 


> 
or an accurate broadcast r 


oO 
oO 
oO. 


Mater hand 
weeteYr cand 
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All prices are subject change without notice, rad time without incurring any obligation to 
The Heath Company reserves the right to discon- ncorporate new features in instruments pre- 
tinue instruments and to. change specifications at Motel sold, 


NOTE: An Amateur Radio License that provides 
General Class privileges is required to operate 
this Transceiver on the air, 


The Heathkit Model HW-32 Amateur Transceiver 
is a Z0-meter SSB(singie- sideband) transmitter 
and receiver designed for both mobile and fixed 
station use, 


The receiver and transmitter are locked to- 
gether with the continuously running VFO to 
insure that both sections operate at the same 
frequency, The low frequency V FO is tempera- 

na ~~ 


syizt ata me oon on 
ture compensated to provide stable operation 


mitter) circuit is designed into the Transceiver, 
Other features include ALC (automatic level con- 
trol) to prevent the transmitter from overload- 
ing, and AVC (automatic volume control) to main- 
tain constant receiver output over a wide range 
of input Signal strength, 


An accessory socket is wired into the circuit 
for the Heathkit Model HRA-10-1 Crystal Cali- 
brator tv provide accurate frequency checks at 
100 ke intervals, Connection on the rear of the 
Transceiver for switching an external antenna 
relay makes the Transceiver easy to connect 


to a linear ainplifier, Power for the Transceiver 
can be obtained from Heathkit mobile or fixed 


7 + eater Lams wn eet 
station Power Supplies. Equivalent power sup- 


plies can be used, 


GENERAL CIRCUIT DESCRIPTION 


This brief circuit description is intended only 
to familiarize you with the Transceiver, We 
suggest that you read this information before 
proceeding with assembly. A more detailed 
circuit description can be found on Page 57, You 
may want to study the detailed circuit description 
as time allows after assembly is completed, 


When reading this circuit description, it may be 
helpful to follow the circuit on the Block Dia- 
gram, In the Block Diagram, the receiver 
stages are located across the top, the trans- 
mitter stages across the bottom, and stages 
common to both the receiver and transmitter 
are located through the center, 


TRANSMITTER OPERATION 


There are two ways to actuate the Transceiver 
relay to change from receive to transmit oper- 
ation; first, by the PTT (push-to-taik) method 
where a pushbutton switch in the microphone is 
used to close the relay circuit; or second, by 
the VOX (voice operated transmitter) method, 


In VOX operation, the voice sounds which are 
transformed into electrical impulses by the 
microphone are amplified by microphone ampli- 
fier stage VIA. These signals go to VOX ampli- 
fier V10 and to AF (audio frequency) cathode 


follower “Vib. Phese. -clectrical: impulses: are 


amplified by the VOX amplifier and then by relay 
amplifier YV2B to a level that will operate the 
relay, When the relay is switched tothe transmit 
position, it turns off certain tuhes in the re- 
ceiver section and turns on certain tubes in the 
transmitter section, as indicated by the dashed 
lines on the Block Diagram, The tubes in both 
sections that are not switched by the relay 
remain in operation for both transmitting and 


receiving, 


With the transmitter switched on by either the 
PTT or VOX method, the amplified voice voltage 
from V1A is sent to AF cathode follower V1B, 
which properly matches the low impedance of the 
diode type balanced modulator, The balanced 
modulator mixes the voice frequencies with a 
signal from carrier oscillator stage V11B. The 
modulator uses these two signals to develop 
two new signals; one is the sum of these two 
signals, and the other is the difference between 


these two signals. With the modulator balanced, 
the carrier signal is cancelled out and the re- 
sulting output of the modulator is a "double 
sideband, suppressed carrier" si ignal 
carrier frequency (IF). 


The output of the modulator is fed through trans- 
former T1, which is tuned to aid in balancing 
the modulator, From T1, the signals are ampli- 
fied by transmitter IF’ amplifier V2A. From 
V2A, the amplified signals go to the crystalf ilter, 
which passes only the lower sideband signal and 
rejects the upper sideband signal, The lower 
sideband signal from the crystal filter is ampli- 
fied by IF amplifier V3, This signal then passes 
through IF transformer T2 totransmitter mixer 
stage V4, In the mixer, the signal is combined 
with a signal from VFO (variable frequency 
oscillator) heterodyne oscillator-mixer stage 

V14, This mixing results in a single sideband sig- 
nal at the correct transmitter output frequency, 


The VFO signal is produced by tunable oscil- 

to VFO heterodyne oscillator-mixer V14 for 

isolation, This signal is used inthe mixer stages 

of buth the receiver and transmitter, thus locking 

ies transmitter and receiver to the same oper- 
ing fr ye 


The signal from transmitter mixer slage V4 is 
fed through receiver-transmitter bandpass coil 
LD and then at amplified by RF driver V5. 


m the driver is applied through 
+ 


Dr «- nen FILE We 
ave 


to RI power amplifier tubes 
V6 and V7, Here the power level is greatly 
increased and then is fed to the antenna through 
section A of the relay, 


To obtain maximum transmitter output without 
overloading, a portion of the driver output sig- 
nal is fed back to preceding stages to adjust 
their gain automatically as needed, This is 
called ALC (automatic level control), 


RECEIVER OPERATION 


For receiving, the antenna is connected through 
the relay to receive-transmit bandpass coil L3, 
From coil L3, the signal isappliedtoRF ampli- 
fier stage V8A. From V8A, the signal passes 
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through receive-transmit bandpass coil LZ to 
receiver mixer stage V8B, In V8B, the in- 
coming signal is mixed with the variabie fre- 
quency signal from V14 to produce the IF 
signal, The IF signal from V&B passes through 
the crystal filter, receive-transmit IF amplifier 
V3, and then to receiver IF amplifier V9, The 
crystal filter passes only the IF signal and 
rejects all others, 


Amplified signal from V9 is fed through IF 
transformer T3 to product detector V11A. In 
the product detector, the incoming signal is 
mixed with a signal from the carrier oscillator 
to produce an output signal that contains only 
the received voice frequencies, 


The voice frequency signal is amplified by AF 


amplificr V12B. Aportion of this amplified signal 


is used to obtain a control voltage which is fed 


back to some of the preceding stages to main- 
tain the volume at a constant level over a wide 
range of received Signal strength, This is called 
AVC (automatic volume control). Finally, the 
voice signal is amplified by AF output amplifier 
V12A and is then applied to the speaker output 
of the Transceiver. 


To keep the speaker output from tripping the 
transmitter VOX stages, a portion of the receiver 
output signal is fed toananti-irip circuit tu keep 
the relay from switching to transmit operation, 


ting ee for the Transceiver are 
a 


in the Specifications section ‘of the manual, 


vole and bphecd values required are listed 


CONSTRUCTION NOTES 


This manual is supplied to assist you in every 


way to complete your kit with the least possible 
chance for error. The arrangement shown is 


a ei eay, Sia oi en Latin. axel 


the result of extensive experimentation ana 


trial, If followed carefully, the result will be 


oy ee | poeeen silo hens a Pe aenne Ulan 


highly stable and dependable performance, we 
suggest that you retain the manual in your 


files for future reference, both in the use of 
the equipment and for its maintenance, 


UNPACK THE KIT CAREFULLY AND CHECK 


TT TRAT ANAT am ad RMaAyD Tr 
EACH PART AGAINST THE PARTS LIST. In so 


doing, you will become acquainted with the 

parts, Refer to the information on the inside 

covers of the manual to help you identify 
Pale Rani Seer eh 


the components, If some shortage or parts 
damage is found in checking the Parts List, 


lease read the Replacements section and sup- 
iv 


ply the information called o or Secs rein, Include 


all inspection Slips in your letter to us, 


Resistors generally have a tolerance rating of 


10% unless otherwise stated in the Parts List, 


Tolerances on capacitors are generally even 


erenater Limits of 100% a mm 
greater, Limits of +100 40 and -20% arc common 


for electrolytic capacitors, 


We suggest that you do the following before work 


fa ataontads 
1D OLALLOU 


1, Lay out all parts so that they are readily 
available, 

2. Provide yourself with good quality tools. 
Basic tool requirements consist of a screw- 
driver with a 1/4" blade; a small screw- 
driver with a 1/8" blade; long-nose pliers; 

a 


serd an ashe unafanahtiv annarata 


Willett cutter 5s, pLesesanay Ovpat ary 


cutters; wire strippers, or a penknife, for 


wrinnad: old 
Ui 


str Sppiug Mipuiarzui fr om Wir UD; a@S0i 


erir 
iron (or gun) and rosin core solder, A set 
mnt 

Lt 


Semen an n Ten meee nbd mn 


fee an a 
or nut drivers ana a nut star ter, while Au 


aes will aid extensively in construc- 
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Most kit builders find it helpful to separate the 
various parts into convenient categories, Muffin 
tins or molded egg cartons make convenient 
trays for small parts, Resistors and capac- 
itors may be placed with their lead ends in- 
serted in the edge of a piece of corrugated 
cardboard until they are needed, Values can 
be written on the cardboard next to each 
component. The illustration shows one method 
that may be used, 


PART PARTS DESCRIPTION 
No, Per Kit 
Resistors 
(1)1-1 1 4721/2 watt 

(yellow- violet-black) 

1-3 4 100 & 1/2 watt 
(brown-black- brown) 

1-66 2 150 2 1/2 watt 
(brown-green-brown) 

1-45 5 220 2 1/2 watt 
(red-red-brown) 

1-4 2 330 Q 1/2 watt 
(orange-orange-brown) 

1-9 9 1000 2 1/2 watt 
(brown-black- red) 

1-14 2 3300 &2 1/2 watt 
(orange-orange-red) 

1-16 6 4700 % 1/2 watt 
(yellow- violet-red) 

1-20 9 10 KQ 1/2 watt 
(brown -black-orange) 

1-22 6 22 K& 1/2 watt 
(red-red-orange) 


PART PARTS DESCRIPTION 
No Per Kit 

Resistors (cont'd,) 

1-25 13 47 KQ 1/2 watt 
(yellow-violet-orange) 

1-26 14 100 KQ 1/2 watt 
(brown-black-yellow) 

1-29 7 220 KQ 1/2 watt 
(red-red-yellow) 

1-35 13 1 megohm 1/2 watt 
(brown-black-green) 

1-38 1 3.3 megohm 1/2 watt 
(orange-orange-green) 

1-70 1 22 megohm 1/2 watt 
(red-red-blue) 

(2) 3-B2 1 .33 G 2 watt 
(orange-orange-silver -gold) 
(3)1B-21 i 20 & 2 watt 

(red-black- black) 

iB-i7 i 6600 & Z watt 
(blue-gray-red) 

1B-22 2 12 K& 2 watt 


(brown -red-orange) 


aes 


pee ena 
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PART PARTS DESCRIPTION 
No Per Kit 
Capacitors 
(4) 20-96 3 36 wuf mica 
20-102 4 100 uf mica 
20-108 1 200 uuf mica 
20-106 1 390 wuf mica 
20-127 3 1300 puf mica 
20-30 2 22 uf mica 
(5)21-60 6 18 wuf disc 
21-32 6 47 uuf disc 
21-13 7 500 wuf disc 
21-35 3 .005 uid disc - 1.6 KV 
21-57 26 005 pufd disc 
21-31 33 .02 ufd disc 
21-95 5 wl ufd disc 
(6) 25-54 2 10 yufd tubular electrolytic 
(7) 25-135 1 20 ufd electrolytic 
(8) 27-26 1 .03 fd Mylar * 
(Polyester film) 
27-34 1 .2 pfd Mylar 
27-20 2 4 fd Mylar 
26-35 1 Final tune variable 
(9) 26-89 1 VFO tune variable 


Controls-Switches- Relay 


(10) 10-130 1 200 Q miniature control 
(11) 10-57 2 10 KQ tab-mount control 
10-58 1 100 KQ tab-mount control 
10-127 2 1 megohm tab- mount control 
(12) 10-131 1 10 KQ control 
10-67 i i megohm controi 
19-66 1 500 KQ control with 
pull switch 
(13) 60-2 DEDI slide switch 
63-330 i 4-position rotary with 
snap switch 
69-34 1 Relay 


Coils-Chokes-Transformers 


(14) 40-509 1 Crystal filter coil 
40-515 1 Driver plate coil 
40-518 1 Driver grid coil 
40-520 1 VFO heterodyne mixer coil 
52-25 1 VFO coil 
52-63 3 2.305 mec IF transformer 
40-512 1 Power amplifier coil 
(15) 45-58 1 13 uh RF (bifilar) choke 
(16) 45-3 2 1 mh RF choke 
(17) 45-4 1 1.1 mh RF choke 
(18) 45-47 1 2 mh RF choke 
51-55 1 Audio output transformer 


*DuPont Registered Trademark 


Gg rearuxuit 
PART PARTS DESCRIPTION 
No Per Kit 
Diodes-Crystals-Tubes- Lamps 
19) 5 q 5 Crystal diode 
(red-green-yiolet) 
20) 57-27 4 Silicon diode 
Set. of crystals (#404-203) consisting of: 
21) 404- 191 2 Crystal filter 
404-192 2 Crystal filter 
404-197 1 Carrier oscillator crystal 
404-199 1 Heterodyne oscillator crystal 
411-11 5 6AU6 tube 
411-91 1 6BE6 tube 
411-124 3 6EA8 tube 
411-161 1 6EB8 tube 
411-185 2 6GE5 tube 
411-24 1 12AT7 tube 
411-69 1 12BY7 tube 
(22) 412-1 2 #47 pilot lamp 
(23) 412-11 1 Neon lamp 
Hardware 
(24) 250-49 3-48 x 1/4" screw (in bag) 


(25) 250-213 
(26) 250-170 
(27) 250-56 
(28) 250-89 
(29) 250-13 
(30) 250-16 
(31) 250-83 
(32) 250-54 
(33) 252-1 
(34) 252-15 


foe\ora_9 
\wu)} aU a L*) 


(36) 252-39 


(2°7) 959.7 


oipoue= 


(38) 252-49 
(39) 253-1 
(40) 253-2 
(41) 253-9 
(42) 253-39 
(43) 253-10 
(44) 254-7 
(45) 254-9 
(46) 254-1 
(47) 254-3 
(48) 254-14 
(49) 254-5 
(50) 255-5 
(51) 255-44 
(52) 259-1 
(53) 259-10 
(54) 259-20 
(55) 260-7 
(56) 435-1 


ray 


bo bo 
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bd bo 


rey 


4-40 x 5/16" screw 
#6 sheet metal screw 
6-32 x 1/4" screw 
6-32 x 3/8" screw 
6-32 x i’ screw 


0 x 1/2" sheet metal screw 
-32 x 5/8" screw 
a4 


U-06 nut 
1/4" nut 


Control nut 


vw Ontro. Nut 


10-32 thumbnut 

#6 fiber flat washer 

#6 fiber shoulder washer 
#8 flat metal washer 
1/4" flat washer 

Control flat washer 

#3 lockwasher (in bag) 
#4 lockwasher (in bag) 
#6 lockwasher 

#10 lockwasher 

1/4" lockwasher 

Control lockwasher 

#6 x 3/4" spacer 

10-32 shoulder spacer 
#6 solder lug 

Control solder lug 
Solder terminal 
Transformer mounting clip 
Octal plug ring 


PART PARTS DESCRIPTION 
No, Per Kit 


Cable_Assembly-Shielded Cable-Wire-Sleeving 


134-83 1 Cable assembly 
| 343-7 1 Single-conductor shielded 
cable 
| 347-3 1 Double-conductor shielded 
cabie 
| 344-1 1 Hookup wire 
346-1 i Sleeving 
| 340-1 1 Bare wire 


| Connectors-Sockets- Plugs 


(67) 432-38 1 Microphone connector (male) 

| (68) 432-39 1 Microphone connector 
{ffamata)\ 

| (59) 434-112 6 7-pin tube socket 

(60) 434-105 1 8-pin tube socket 
| 434-79 6 9-pin tube socket 

(61) 434-4 2 Octal socket 
| 434-140 2 12-pin tube socket 

(62) 434.42 4 Phono socket 
| 434-44 2 Pilot lamp socket 

(63) 428-25 4 Phono plug 
| 438-6 1 Octal plug 

(64) 440-1 2 Octal plug cap 
| Knobs 

462-106 1 Small knob 

| 462-122 5 Pointer knob 
| 462-189 1 Large knob 
| PROPER SOLDER 
| Only a small vercentace of tomers find it 


necessary to return equipment for factory 


service, By far the lareest portion of mal 


1a 
| ~rsany Madame PULUUMLAE OF CuSto 
| wesw AM UN PUL bei Ua Tiida= 


functions in this equipment is due to poor or 
improper soldering, 


ee ee 
| If terminals are bright and clean and free o 
| wax, frayed insulation, and other foreign sub- 
stances, no difficulty will he exnerienred in 


is 


| soldering. Correctly soldered connections are 
essential if the performance engineered into a 


| 
| 
| 
| 


PART PARTS DESCRIPTION 
‘No. Per Kit 


Metal Parts 


90-265 1 Cabinet 
(65)100-M43 1 Dial plate 
100-M442 F929 
1 Chassis 
100-M455 Ii Front panel 
(66) 204-M564 2 Angle bracket 
(67) 204-M453 i Pilot lamp mounting bracket 
204-M576F 1 Gimbal bracket 
Miscellaneous 
(68) 73-1 4 Rubber grommet 
85-69F9Z3Pi 
1 Circuit board 
261-4 4 Smali rubber foot 
261-9 2 Medium rubber foot 
261-21 2 Large rubber foot 
407-99 1 Meter 
464-M29F926 
1 Plastic dial 
489-1 1 Sandpaper 
490-1 1 Alignment tool 
331-6 Solder 
§95-633 1 Manual 
NG TECHNIQUES 


kit is to be fully realized, If you are a beginner 
with no experience in soldering, a half-hour's 


Mmypantinan ast 


practice with some odd jengths of wire maybe a 
worthwhile investment, 


For most wiring, a 25 to 100 watt soldering 


iron or its equivalent in a soldering gun is 


very satisfactory, A lower wattage iron than 


o— oe eeu ele 
this may not heat the connection enough to flow 


the solder smoothly, Keep the iron tip clean by 


wiping it from time to tim 


1 
me with a clo 


ame aa ner AA eT aS 2 


a i. RTE ing et eae 
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es el 


This completes the wiring of the Transceiver, 
Check to see that all connections are soldered, 
and shake out any wire clippings or solder 
splashes, 


( ) Referring to Detail 19A, install pointer 
knobs on the Final Tune, Function, RF Gain, 
AF Gain, and VOX shafts, With the shafts 
turned fully counterciockwise, the pointers 
of the knobs should be aligned with the most 
counterclockwise mar king on the front panel; 


the AF Gain control knob setscrew should be 


tightened agai St the flat of the shaft, 
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Detail 19A 


( ) Install the large knob on the shaft of the 


INITIAL TEST 


Before installing the tubes or pilot lamps, the 


following resistance checks should be performed, 


If the actual resistance readings vary more than 
+20% from those listed, refer to the In Case 
Of Difficulty section of the manual on Page 50, 


Set the controis and switches as indicated atthe 
top of the resistance chart. Connect the common 
test lead of an ohmmeter to the chassis and 
make the checks listed in the following chart, 


NOTE: The internal wiring of most ohmmeters 


Le Pe eee ee De me De a 
is such that the positive ter minal o1 f the OL ML ter 


battery is connected to the positive (red) test 


ay mn Beco Th binain Epi Sa Ae 
lead, and the negative oaccery terminal is con- 


nected to the negative (black) test lead, In some 


ohmmeters, this wiring is reversed and erron- 
eous readings will be obtained when making these 
measurements, Try reversing the ohmmeter test 
leads if the measurements do not check out 
correctly the first time, 


Refer to Pictorial 20 (fold-out from Page 47) 
for the locations of the test points. 


Set the controls as follows: 
FUNCTION Switch: OFF. 
Meter Switch: BIAS SET. 


All other controls: Fully counterclockwise, 


RESISTANCE CHART 


f . 
TEST POINT RESIST ANCE | 


Power Plug pin 1 | 30 KQ 
Power Plug pin 2 02 | 
Power Plug pin 3 | 50 KQ (10 KN*) | 
Power Plug pin 4 | Infinity 
Power Plug pin 5 Infinity 
Power Plug pin 6 | Infinity | 
Power Piug pin 7 | 1000 & | 
Power Plug pin 8 Infinity | 
28 in section 1C 10 Ka 

Ain section 1C | 200 to 500 2 | 
*With OPTIONAL resistors installed 


| TEST POINT | RESISTANCE 


B in section 3B | 250 KQ 
C in section 1A 3300 2 


13 in section 1B 220 2 


| 
| 
| 
Tube socket V4 pin? [3309 
ie socket V5 pin 1 150 2 
ye socket V5 pin 2 200 KQ 
[’ ‘Tube Socket V6 pin 3 [75 KO 


Tube socket V9 pin i 1.25 megohm 


"" socket V1i2 pin 8 ae KQ (20 K&*) 
I 


Tube socket Viz pin 120 2 


RE Gen ee 


ees 
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TEST POINT | 


RESISTANCE | 


Tube socket VI pin 9 | 1 to 2 megohm (adjusts 


with MIC GAIN control) 


nN 


Tube socket V10 pin 1J 2 megohm 


Tube socket V2 pin 9 | 20 megohm 


6 in section 4C 


0 to 1 megohm (adjusts 
with VOX control) 


10 megohm, minimum 


9 in section 2C | 20 KD 


Mic #1 

Mic #2 20 megohm | 
16 in section 5C Infinity with AF GAIN | 
switch "in;' 50 KQ (10 | 

KQ*) with AF GAIN 
switch "out." | 
Set the FUNCTION switch to PTT. | 
Tube socket Vi0 pin | 02 | 
Tube socket VZ pin 9 | 20 megohm | 
9 in section 2C | 02 | 
Mic #2 | 20 megohm | 
Set the FUNCTION switch to VOX, | 

rT 

Tube socket V10 pin | 2 megohm | 
Tube socket V2 pin 9 | 25 megohm | 
9 in section 2C | 02 | 
Mic #2 | 20 megohm | 
Set the FUNCTION switch to TUNE. | 
Tube socket V1O pin i 2 megohm | 
Tube socket V2 pin 9 | 100 KO | 
9 in section 2C 0 to 20 KO (adjust with | 
| TUNE LEVEL control) ‘| 
Mic #2 { on | 
Set the FUNCTION switch to PTT andthe Meter 
switch to OPERATE TUNE. | 
1 


*With OPTIONAL resistors installed, 


HHATHEIT 


] RESISTANCE 


[TEST POINT 


NOTE: Use the OHMS x 100 scale. Just touch the 
test point and note that the meter deflects; do not 
[attempt to measure the resistance, 

fe in section 1B, | S Meter deflects (direc- 


tion depends upon ohm- 
meter polarity) 


| set the FUNCTION switch to TUNE and use the 
OHMS x 100 scale. 


| 
|# in section 4A | S Meter deflects 


JSet the FUNCTION switch to PTT and the Meter 
switch to BIAS SET. Use the OHMS x 1 seale, 


I" in § 


Set the FUNCTION switch to OFF. 


site direction) 


| eflect = 
a 


|sPKR jack 0.42 


[RELay jack Infinity, then press relay 


| for 0 & 

ANT jack 0.4 %, then press relay 
| for 10 KY 

lacve jack 


15 KQ, then press relay 
for 0 2 


4 in section 1C 


0 to 10 KQ (adjusts with 
RF GAIN control) then 
press relay for 100 KQ 


° in section 4B 


This competes the Initial Tests, If allresistance 


arrnasK sia i 


readings were in agr eement With the chart (or 
within 420%), install the tubes in their proper 
sockets, and the pilot lamps in the pilot lamp 
sockets. See Pictorial 20 (fold-out from Page 
47). Adjust the pilot lamp bracket so the lamp 
clears the meter and dial, 


| 0.1 2 


CAUTION: When installing the tubes, support 


the circuit board fr Om under neath with a finger 
to prevent circuit board damage, 


POWER 


The Transceiver is designed and wired to oper- 
ate with the Heath Model HP-13 (12 VDC) Power 
Supply, and the Model HP-23 (120 VAC) Power 


Supply. 


Other power supplies may be used, however, 
their use may require one or more of the 
OPTIONAL changes to the Transceiver circuit 
board to provide proper screen voltage to the 
output tubes. The older Heath Model HP-20 
(120 VAC) Power Supply with proper termination 
of the power cable, and the Model HP-10 
(12 VDC) Power Supply with slight modification 
can also be used with the Transceiver, These 
two Power Suppiies will be discussed later, 
NOTE: Connecturs are supplied for connecting 
the power supply cables to the Transceiver, 


HEATH HP-13 POWER SUPPLY 
Referring to Figure 1A, wire the octal socket 
(with cap) of the Transceiver to the Power 


Supply cable as follows: 


ws Se 
RE . 
ae SWITCH Izv LIN 0 
OCTAL B+ ee 
PLUG “as RS 


LN Nees 


Y 
a si if [Nt 
ZB Y 
Pi B ct | jor 
POWER SUPPLY ~I30V 
& CABLE ne [sik 


SAG 2a on BLK 
wx : aay GROUND ca) 


f 


i IN-LINE 
o FUSE 


SOCKET 
PIN# 


Figure 1A 


CABLE WIRE COLOR 


Green - Bias (-130 v) 

White and Brown - Ground 

(B-, C+) 

Orange - B+ (250 V - Low tap) 
Yellow - B+ (800 v) 

Blue - Switch 

Red - Filament (12 VDC) 

Black - Filament (Ground) 

In-line fuse lead 


we 


ST qo Pw 


The other end of the cable should be connected 
to the 15-pin cable connector as directed in the 
Power Suppiy manual, 


SUPPLY 


HEATH HP-23 POWER SUPPLY 
Referring to Figure 1B, wire the octal socket 


(with cap) of the Transceiver to the Power 
Supply cable as follows: 


— YZ 
Be RED Vara (2 
0 - ae8) \) 


ak ‘0, me 
ORG 
Gy PUN 2sov 7 
Ley g i) eh. 
¥ i GND, " oa 
POWER SUPPLY - 
CABLE BIAS 
Figure 1B 
SOCKET CABLE WIRE COLOR 
PIN# 
1 Green - Bias (-130 V) 
2 White - Ground (B-, C+) 
3 Orange - B+ (250 V - Low tap) 
4 Yellow - B+ (800 v) 
5 Blue - Switch 
6 Red - Filament (12 VAC) 
T Biack - Filament (12 VAC) 
8 ‘ Brown - Switch 


The other end of the cable should be connected 


to the i1- pin plug as directed in the Power Supply 
manual, 


HEATH HP-20 POWER SUPPLY 


The HP-20 Power Supply can be used as is, 
without modification, The octal socket with cap 
should be wired on the Transceiver end of the 
power cable according to Figure 1B. An octal 
plug with cap should be wired to the Power 
Supply end of the cable, using the same wire 
colors and pin numbers called out in Figure 1B. 
Be sure to use the correct pin numbers, as 
moided into the plug. 


NOTE: The OPTIONAL resistors mentioned be- 
low are not supplied in the kit, These resistors 
can be obtained from a local parts supplier, 


1. Remove the long jumper in section 4A of the 
Transceiver circuit board, 


we 


SS 


Fis re 


ki Gog usarsxrr] 


2. Install a 1000 Q 4 to7 watt resistor and a Now the switch of either the Transceiver or the 
10 KO 7to10 watt resistor at the OPTIONAL Power Supply will turn the Power Supply On and 
locations in section 4A of the circuit board, Off, The switch of the Power Supply should be 
These resistors should be placed about 1/4" left in the Off position at all times; use the 
above the circuit board to prevent heat Transceiver FUNCTION switch to switch the 
damage to the board, Use 1/2" of sleeving system On and Off, 


on each lead, 


If the HP-20 Power Supply is alternately used 

3, Install the short OPTIONAL jumper at V in with another piece of equipment, its On-Off 

section 4A of the circuit board. switch will function normally if pins 5 and 8 of 

the power cable connector at the Power Supply 

When wired in this manner, the Transceiver will are not used, 
not turn the Power Supply On or Off, therefore, 
the Power Supply switch must be used for this 
purpose, Turning the Transceiver FUNCTION 
switch to the OFF position will leave the Trans- 

ceiver turned On, as in the TUNE position, HEATH HP-i0 POWER SUPPLY 


If you wish, the HP-20 can be modified as Connect the octal socket with cap to the Trans- 
follows so that it can be switched On and Off ceiver e d of the power cable according to 
with the FUNCTION switch of the Transceiver, Figure 1B. 
A Refer to Figure 2 for the following steps. Connect an octal plug with cap to the Power Supply 
i end of the power cable as follows: 
i 1. Connect a wire from iug 2 of switch A (S-3) 
1 to lug 8 of socket P (S-1). PLUG: Cape wa eee 
i PIN# 
[ 2. Connect a short wire from lug 4 of terminal 
strip HH (8-4) to lug 5 of socket P (S-1). 1 Green (S-1) 
i 2 White (S-1) 
-_ 3. Orange (S-1) 
[ | = 4 Yellow (8-1) 
it 5 Red (8-1) 
Tl 6 No connection 
1 7 Blue and Black (S-2) 
Hh 8 Brown (8-1) 


NOTE: The OPTIONAL resistors mentioned 


is 
WY ty : 
a ], below are not supplied in the kit, These re- 


— sistors can be obtained from a local parts 


ea supplier. 


TEE) 

= 

aA j 1. ae aes jurmper: in seetion 4A of 
Yj Uy r circuit board. 


aes 


2. Install a 1000 2 4to7 watt resistor and a 
10 KQ2 7 to 10 watt resistor at the OPTION- 
AL locations in section 4A of the circuit 
BN board, These resistors should be placed 


7A about 1/4" above the circuit board to prevent 
KEY WAY CNY) 
EWA S 


ee ee 
| 
wow 
: 


4 
i) heat damage to the board. Use 1/2" of 
; sieeving on each iead, 


a 


Pat ooh lat 


instail the short OPTIONAL jumper 
in section 4A of the circuit board. 


at 
Lov 


a 
= 
c 
a 
@ 
™ 


a 


a a WIRES S x 
(==> SSS EE Ay 


Figure 3 


are fi—e 


The following modifications must be made to 
permit the Transceiver FUNCTION switch to 
turn the Power Supply On and Off, This modifi- 
cation does not alter the Power Supply circuit 
for use with other equipment, Refer to Figure 3, 


1. Remove the Power Supply bottom plate, 


NOTE: It may be easier to make the following 
wiring changes if the heat sink nearer the fuse- 
holder is removed, Mark the lead colors on the 
heat sink next to the terminais from which the 
leads are disconnected, so they can be recon- 
nected properly, Be careful not to lose any of 
the insulating washers, 


2, Remove the wire connected between lug 4 


2..: Connect-a léneth-of 4 S.chogkus wirorom 
lug 4 of the relay (S-1) to lug 5 of socke 

S (S-1). 

N baat 
4, Connect a flexible wire from the armature 


ur 

of the relay (S-1) to solder lug X (S-3). This 
wire must he flexible enough ta nermit 
proper operation of the relay, yet be heavy 
enough to carry the necessary current, A 
length of braid from a piece of shielded 
cable, with sleeving on it, should be satis- 
factory. Position this wire away from the 
other wires to permit free operation of the 
relay, 


| eA ey 


SG ae 


5, Replace the heat sink (if it was removed) 
and be sure to replace the insulating 
washers properly, Reconnect the heat sink 
leads, 


6, Replace the bottom plate, 


7, Because the filament current now flows 
through the Power Supply fuse, it should 
be replaced with one rated at 20 amperes, 

NOTE: If you have both the HP-10 andthe HP-20 

Power Supplies, we suggest you mark their 

respective cables. These cables look alike but 

are quite different electrically. The Transceiver 
will not operate correctly if the cabies are 
interchanged, 


POWER SUPPLY SOURCE CURRENT 
CONSIDERATIONS 


NOTE: The information in this section does not 
apply ta the Heath Models HP-12 and HP-23 


Power Supplies, 


When using an AC power supply where primary 
current is of little concern, or when the Trans- 
ceiver is used with a linear amplifier, the small 
OPTIONAL jumper should be installed in section 
4A of the circuit board, 


a gto — 
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Where conservation of primary current is 
important, such as in mobile use, about 1 ampere 
of current can be saved when operating in the 
receive mode by making the following changes, 
if the OPTIONAL resistors have been installed, 


( ) Remove the short OPTIONAL jumper in 
section 4A of the circuit board, Connect 
one end of a wire to point V on the foil side 
of the circuit board. Pass this wire through 
grommet AA and along the cable assembly 
to the relay, Connect the wire end to lug 3 
of the relay, with the yellow- white wire of 
the relay, With the relay wired in this 
manner, bleeder current will flow only 
when ihe Transceiver is operated in the 
transmit mode. However, the Ext Relay jack 
can no longer be used to control an external 
circuit, suchas a linear amplifier, therefore, 


mot alasacre ctical 


this modification is not always practical, 


ALTERNATE POWER SUPPLY 
CONSIDERATIONS 


Power supplies other than those previously 
mentioned may be used with the Transceiver, 


™>, 9 a Tes teeta} AN feats H.. E Em, gy SRO AP 
Meer LO FLCLOLLaAL GU (LOlU- out ADU Kage ‘rs 


for the following steps. 
Set the controls as follows: 


RF GAIN: full clockwise, 


VOX. VOX DELAY, AFGAIN 


Vida Vee ave dd g SRS NG ease 


half rotation, 

FINAL BIAS and MIC GAIN: fully counterclock- 
wise, 

Meter Switch: BIAS SET. 

FUNCTION switch: OFF. 

Using an ohmmeter, make the following re- 
sistance checks at the Power plug: 


Pin 1: 30 KO 
Pin 3: 50 KQ (10 KQ when using optional 
resistors) 


and TIINE LEVEL: 
na 2 a Va 


3g Aad wat v 


Pin 4: Infinity 


If any on these resistance readings vary more 


thane wmetas tha Te Maen CM TIFLs A: 
tall +20%, rerer to mie afi VASE UL wirriciu 


section of the manual before proceeding, 


Leen 


HEATHEIT: 


The power supply used must meet the require- 
ments listed in the Specifications of this manual, 
with the following possible exception: If the 
power supply meets all requirements except 
that its B+ screen voltage is too high (275 to 
325 volts), the following changes can be made 
on the Transceiver circuit board, These changes 
will provide the proper screen voltage to tubes 
V5, V6, and V7, NOTE: The OPTIONAL re- 
sistors mentioned below are not supplied in the 
kit, These resistors can be obtained from a 
local parts supplier, 


1 Remove the lo 
Ls aver ve tme Lo 


Ong 
ci sical board, 
et nn 


Yo. TANN A yatht ancin tran ana nN 
kG bUUU Qo HZ WALT TOSIStGY ana A av 


watt resistor at the OPTIONAL 


tinn AA of the cireuit hoard 


in ec 
in Section 444 OF The Circult ooard, 


s should be placed about 1/4" 


euit hoard to prevent heat 


he board. Use 1/2" of sleeving 


3. Install the short OPTIONAL jumper at V in 
section 4A of the circuit board, NOTE: Be 
sure the power cable of the power supply has 
#18 or larger wire for the filament circuit, 
All other wires can beas smallas #22 wire. 


NOTE: Phono plugs are provided for making 
connections to the sockets on the rear of the 
Transceiver, . 


Connect an 8 © speaker (a 3.2 to 16 D sneaker 
may be used with reduced efficiency) to the 
SPKR socket and a 50 2 dummy load to the 
ANT socket, With the power supply wired ac- 
cording to the instructions in the Power Sunnly 
section of the Manual, connect it to the Trans- 
ceiver Power plug. Make sure the VOX DELAY 
control is at the center of its rotation, 


4 PT. wan: YTIAIOMIAA xr en TIT The 
i. 2urf the f£vulyu AVL witch w Fit be 2b 


pilot lamps and the tube filaments should 
Te whet Wnt tn ann that th amatan “nama 
SiBsst, VAL by OVO CLAGL Le mcver a emains 


rt to deflect, the 


d off ere 


Ms Ut antes 


f tube stages V6 
and 


d must he cor- 


ve COs 


tch 
at zero; if 


Transceiver 
z2ransceiver 


it should sta 
sh tur 


mY 
ae 
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Ps Opandly 


necked helore proce 
aliek Aaurina the first oe 
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up. This is normal, 


The relay will 


eaaude of warm 
econes Wwarm— 
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Place the Meter switch in the OPERATE 
TUNE position and adiust the S METER 
ADJ control for a zero indication on the 
meter, 


w 
« 


Remove the dummy load from the ANT 
socket and plug an antenna into the ANT 
socket, 


ny 


Turn up the AF GAIN control until noise is 
heard in the speaker, Tune up and down the 
band with the VFO. Stations should be heard 
if there is any local activity, 


Tune in a station that gives approximately 
an S2 meter reading, 


6. Adjust the top and bottom slugs of re- 
ceiver IF transformer T3 for the highest 
meter reading. Use the short end of the 
alignment tool for the top slug, and the long 
end of the alignment tool for the bottom slug, 
When passing the long end of ile alignment 
tool through the top slug toreach the bottom 


slug, be careful not todisturb the adjustment 


7, Repeat the adjustment of T3 for the highest 


meter reading, 


9. Turn the VFO dial fully counterclockwise 
cit 


until the plates of the VFO capacitor are 
fully closed. 


10. Rotate the calibrated dial so that the end of 
the white stripe near the.35 marking is 
aligned with the hairline and tighten the 
setscrews, Check to see that full rotation 
of the dial does not cause any drag or 
rubbing. If it does, move the dial or knob 
Slightly on the shaft, then retighten the 
setscrew, 


11, Bend the pilot lamp bracket and also adjust 
the position of the lamp sockets to obtain 
the best illumination of the dial and meter, 


VFO CALIBRATION 


NOTE: VFO heterodyne mixer coil L5 has been 
factory pretuned, therefore, do not attempt any 
adjustment of this coii, 


Disconnect the antenna from the Transceiver and 
plug the dummy load into the ANT socket, 
Following are two ways in which tocheek the dial 
calibration with two different types of receivers, 
Use the method that applies to the type of re- 
ceiver available, 


CALIBRATION WITH A STANDARD AM 
BROADCAST RECEIVER 


1, Connect one endofashort wire tothe antenna 
terminal of the receiver, Place the other end 
of this wire near tube V14 in the Trans- 
ceiver, 

Set the receiver dial to 1620 ke and the 
VFO dial to.35, 


tN 


3, Set the FUNCTION switch to PTT andallow 
the Transceiver to warm up, 


nay 


Adjust the slug of coil L6 until a whistie 
is heard in the speaker of the receiver, 
Coil L6 will normally have to be turned in 
a counterclockwise direction, viewed from 


Pe ae ea ee 
the to op of the cnassis, 


alignment should provide . 


calibration of the VFO. However, 
T 


tio 
ansceiver near the ends of eR ane 


3 
a8 
es 

14) 


a 
B26 


25 
io 


Gat Le el ee RE kd 


ran 
should be avoided until the VFO calibratio 


checked with a erystal calibrator or a very acct 


acl 
ee 


rate amateur receiver, 


CALIBRATION WITH AMATEUR RAND 
RECEIVER 


1. Connect one end of a short wire to the 
antenna terminal of the receiver. Place 
the other end of this wire near tube V4 in 
the Transceiver, 


2, Temporarily remove V5, the 12BY7 tube, 


3, Turn the FUNCTION switch to TUNE and 
allow the Transceiver to warm up, 


4, Set the dials of the receiver and Transceiver 
to 14.25 megacycles, The receiver shouldbe 
operated in the CW mode, 


[AR ne eer 
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5, Adjust coil L6 until the T 
is heard in the amateur receiver speaker. 


; nes, UIT Atal ealthvation hy gatting 
Check the VEU Giai Casioration oy Sscrting 


the dials of both the Receiver and Trans- 


Bint +7 1A 9N mogacycles then to 
ceiver ALD OU LY 1°EOY LE BAU FUSE, SED Ae © .o) 


14.30 megacycles, The calibration should 


Anv dial variations 


ana meenn tena RN 


1 
LAMUSLCSLVEL Dipiias 


ehark at these nointes 
cneckK at mnese points, ny 


should be corrected by adjusting coil L6 at 


14,35 megacycles and C131B (the trimmer 


BQ 441 


on the VFO variable capacitor) at 14,20 
megacycles, Repeat until the dial checks 


with the amateur receiver dial, 


6, Turn the FUNCTION switch to OFF. 


CRYSTAL CALIBRATOR CHECK OF VFODIAL 
SETTINGS 


The preceding adjustments of the VFO will only 
be as accurate as the receiver used, The cali- 
bration can be accurately checked by using the 
Heath Model HRA-10-1 Crystal Calibrator as an 
accessory with the Transceiver, The Crystal 
Calibrator accuracy should be checked against 
WWV by using a receiver other than the one in 
the Transceiver to set the calibrator at 5, 10, 
or 15 megacycles. 


1, Plug the Crystal Calibrator into the cali- 
braior socket of the Transceiver, 


2. With the antenna plugged into the ANT socket, 
place the FUNCTION switch in the PTT posi- 
tion, and the Meter switch in the OPERATE 


TUNE position, 


Turn on the Crysiai Calibrator by pulling the 
AF GAIN control knob "out." Allow suf- 


ficient time for the Calibrator to wari up. 


Ww 
. 


4, Check the calibration accuracy of the VFO 
at the 14,20 and 14,30 megacycle settings 
of the VFO dial of the Transceiver, Any 
dial variations should be corrected by ad- 
justing coil L6 at 14.3U megacycles and 
C131B (the trimmer on the VFO variable 


capacitor) at 14.20 megacycies, Repeat until 
the dial checks with the calibrator signals. 


5, Turn the FUNCTION switch to OFF. 


2. Remove V5, the 12RY7 tuhe. 


3. Set the FUNCTION switch to TUNE and the 
METER switch to BIAS SET. 


4, Then adjust the FINAL BIAS control for a 
reading of S3 on the meter, There is a 
small triangle above the ''3'' on the meter 
to indicate the proper bias setting, 


5, Turn the FUNCTION switch OFF, and re- 
place V5, the 12BY7 tube, 


RF AMPLIFIER ADJUSTMENT 


1, Connect a voltmeter across the dummy 
load, if your dummy load provides a DC 
voltmeter connection, or use a VI'VM with 
an RF probe positioned near the dummy 
load, Do not connect the RF probe to the 
dummy load as there is sufficient voltage 
output to burn out the diodes of some RF 
probes, 


2. With the VFO dial set to .25, place the 


FUNCTION eayrnteh gx otha mre nogition 
ak Swiater Wl wit 2 wives Osition 


p 
e Meter Anas Mt ONE. OPERATE. 


to dron the level to SQ. 


COrniros 0 28 #4) 


4. Adjust both slugs of transformer T2 for 
a maximum meter indication, 

ULATOR ADJUSTMENT 

With the voitmeter iead stili connecied to the 
dummy load or with the VTVM RF probe near 
the dummy luad, place the FUNCTION switch 
in the PTT position, Allow the Transceiver to 
Warin up for at least one-half hour before ad- 
justing the balanced modulator, 


1, Press the PTT switch, or ground lug #2 of 


+hn AL aneleat with 
wc MIC SOCKEt With a short wire, and adjust 


the CARRIER NULL tr conte ot for a minimum 
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2, Using the long end of the alignment tool, 
adjust the bottom slug of transformer T1 
to the bottom of its travel (clockwise from 
the top of the chassis). 


3, Adjust the top slug of Tl for a maximum 
signal indication. This should require a 
very slight core adjustment. There is a 
greater but false peak if the core is 
screwed down too much, 


Law eional invA: +3 


10r a minimum 


4, Again, adjust the CARRIER NULL control 
io 


q 1 
a s 
quite low, ana if a VTV 
being eed tho nr r=] 
ingused, the-pr s 


center pin (pin 2) o 


=o 


5. Now adjust the bottom slug of T1 back up 
into the transformer, As the slug is ad- 


justed, there will be a dip to a minimum 


FIXED STATION-MOBILE CONSIDERATIONS 


Before installing the Transceiver in the cabinet, 
determine whether it will be used for fixed 
station or mobile operation, or both, For fixed 
station use only, perform the steps under Fixed 
Station Installation; for mobile use only, per- 
form the steps under Mobile Installation. If 
you plan to use the Transceiver alternately in 
fixed station and mobile installations, perform 
the steps in both sections, 


NOTE: If a microphone clip is to be 
used (supplied with your micro- 
phone), it may be installed on either | 


amnA nf tha annhinant 2e thn ee tee 
waM UL UIE Lavauct, So the micrT Ue 


phone can be lifted up and out, or 


so the microchone 
me mt ropnone 


toward the front and 
xi /4a" screws, #6 ane ae rs and 


ran . 
Vet we pus 40 


6- 32 nuts to mount the microphone 


0-32 
Sners, and SHOULDER 
SPACER 


clin 10-32 
THUMBNUT 


indication, Adjust the slug for the mini- 
mum (dip) indication, 


6, Readjust the CARRIER NULL contro) and 
the bottom slug of transformer T1 for the 
lowest possible minimum signal indication, 
The adjustments are now quite critical; 
turn them slowly. Repeat this adjustment 
until the best null is obtained, 


hetween lu 


woe Ve pat 


chassis, 


8, Turn the FUNCTION switch to TUNE and 
the Meter switch to OPERATE TUNE. 


9, Adjust the TUNE LEVEL control to in- 
crease the meter reading to an 83 to 56 
indication, 


DRIVER TUNING 


The driver tuning coils are preset at the factory. 


FIXED STATION INSTALLATION 


( ) Install the medium rubber feet at the rear 
holes in the bottom of the cabinet, using 
6-32 x 3/8" screws, #8 flat metal washers, 
#6 lockwashers, and 6-32 nuts, 

( ) Install large rubber feet at the front holes 
in the bottom of the cabinet, using 6-32 x 
1" screws, #6 lockwashers, and 6-32 nuts, 


OPTIONAL 
LOCATION 


~ 10-32 x 5/8" 
SCREW 
#10 LOCKWASHER 


m 
38 6-32 NUT 


| #6 LOCKWASHFR 


6-32 x 1/4" 
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Figure 4A 


Figure 46 


MOBILE INSTALLATION 


Determine whether the Transceiver is to be 
mounted under the dash or on the floor of the 
automobile. See Figures 4A and 4B. If under- 
the-dash mounting is preferred, there are two 
holes near the center on each side of the cabi- 
net which can be used for mounting, For floor 
mounting, the holes at the rear on each side of 
the cabinet can be used, Choose the holes that 
will provide best balance for your installa- 
tion, 


( ) Mount the gimbal bracket hardware in the 
cabinet holes decided upon, Use 10-32 x 
5/8" screws, #10 lockwashers, 10-32" 
shoulder spacers, and 10-32 thumbnuts, 


( ) Referring to Detail 21A, install four small 
rubber feet into the gimbal bracket, This 
is easily done by looping a length of bare 
wire around the groove of the rubber foot 
and passing the wire through the loie in 
the gimbal bracket. Pull on the wire until 
the rubber foot is properly seated in the 
hole, 
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Detail ZiA 


CRYSTAL CALIBRATOR MOUNTING 
Refer to Pictorial 22 for the following steps. 


If the Heath HRA-10-1 Crystal Calibrator is to 
be used with the Transceiver, perform the 
following steps before mounting the Trans- 
ceiver in the cabinet, 


( ) Referring to Detail 22A, remove screws A 
and B from the Calibrator, 


( ) Mount the angle brackets to the Calibrator 
at locations A and B, using #6 fiber flat 
washers, #6fiber shouider washers, #6 iuck- 
washers, and 6-32 x 3/8" screws, Be sure 
the fiber shoulder washers are centered] pro- 
perly in the larger holes of the angle 
brackets, 
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socket of the Transceiver. 
CABINET MOUNTING 


Refer to Pictorial 22 for the following steps, 


_ 
— 


( ) Slide the Transceiver chassis inio the 


cabinet, 


( ) Secure the chassis in the cabinet, using six 


#6 x 1/4" sheet metal ser ews, four thr ough 


the back and two through the bottom, 


( ) If the Heath Crystal Calibrator is used, 


La ot t4 wane 
fasten it to the rear of the cabinet with two 


#6 x 1/4" sheet metal screws, 


y 
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#6 x 1/4" SHEET 
METAL SCREW 


MICROPHONE 


Any high impedance crystal, dynamic, or ce- 
ramic microphone having a minimum output of 
10 millivolts can be used with the Transceiver, 


Pictorial 23 shows how most communications 
type microphones can be wired for VOX, PTT, 
or both types of operation, The only difference 
in wiring to change the microphone from just 
PTT operation to both types of operation, is the 
addition of the jumper wire in the microphone, 
This additional wire keeps the audio lead from 
being opened when the microphone button is re- 
leased, thus permitting VOX operation with the 
‘Transceiver, When wired in this manner the 
switch of the microphone will actuate the relay 


Drm 


of the Transceiver for PTT operation, 
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INSTALLATION 


FIXED STATION 


The Transceiver must be placed in a location 
with adequate ventilation because of the amount 
of heat given off by the tubes, Inadequate ventila- 
tion could cause considerable damage to the 
circuit components, 


The power supply can usually be located under 
a table or some other out-of-the-way place, 
since it is controlled by the FUNCTION switch 
of the Transceiver, 


Because the Transceiver requires about 300 
watts of power when transmitting, it should not 
be operated from an already heavily loaded AC 
outlet, 


The Transceiver should be grounded to a ground 
rod or cold water pipe, Make the ground con- 
nection to the Transceiver at one of the cabinet 
mounting screws, 
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A doublet antenna fed by RG_58 or RG-59cal ble, Connect an SWR bridge, if availabie, to the 
or an inverted "Vee" type antenna fed with coax antenna and make sure the SWR is below 1.5 to 
cable will work very well with the Transeciver, 1, Power for operating the bridge may be ob- 
Other types of antennas using high impedance tained in the TUNE position of the FUNCTION 
end- feeding, off-center feeding, open wire lines, switch 
or 300 2 twin lead, can be used if an antenna 
coupler (see ARRL Antenna Handbook) is used Use an 8 2 speaker capable of handling one watt 


between the antenna and Transceiver, The 
antenna used must provide a law SWR (standing 
wave ratio) to the Transceiver for successful 
operation, Lightning arrestors on the antenna 
are a must, The antenna must be grounded, 
and the Transceiver should be taken off the 
air when a lightning storm is near, 


The FINAL TUNE knob will peak in the center 
third of rotation with a properly matched antenna, 
Do not use an antenna that will not tune through 
a "peak" in TUNE. 


TO ANT 


of audio power, 


Three typical installations are shown in Figures 
5, 6, and 7, Figure 5 shows a basic h hookup 


suitable for either fixed station or mobile op- 
eration, Figure 6 shows a fixed station installa- 


tion using a linear amplifier with a bui 
antenna relay switched hy the 


- 
1 iFa% 
ransceive 


CAUT temember that one side of the EXT 

RELAY socket in the Transceiver is connected 
to the chassis, Therefore, it should not be con- 
nected to 120 volt AC lines for relay switch- 
ing, The AC voltage could cause the Transceiver 
chassis to be “hot,"' creating a shock hazard 
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Figure 7 


The switching circuit of an AC external relay 
must be isolated from the Transceiver by using 
an isolation transformer, 


if low voltage DC is used on the relay switching 
line, be very careful to get the polarity of the 
voltage connected properly, The grounded DC 
lead must be connected to the outside (chassis) 
of the plug. 


Figure 7 shows a setup incorporating a linear 
amplifier which does not have a built-in relay. 
When using a separate antenna relay in this 
mamner, a suitable isolation transformer must be 
used to operate the relay and isolate the AC line 
voltage from the Transceiver chassis. 


MOBILE 


The preferred iocation for mobile operation is 
under the dash, although you may desire to 
mount the unit on the fioor. See Figures 4A 
and 4B. The gimbal bracket should be mounted 
in the desired location in the automobile, using 
the #10 sheet metal screws, The starting holes 
fur these screws should be made witha 9/64" 
drill, being careful not to drill into existing wir- 


gs or ties ary wate YZ, | 
ing or instruments, Keep all Transceiver cables 


eles of the automobile pedals and control 


cables ‘ 


Any cables that have to go through the fire wall 
will usually fit through existing grommets, If it 


is necessary to make holes through a sheet metal 
partition, a long tapered punch usually works 
better than a drill, A drilled hole leaves sharp 
edges which can cut the wires, When a punch is 
driven through the metal, the sharp edge is rolled 
back and a smooth hole will result, 


Be sure to leave enough extra cable sothe Trans- 
ceiver can be removed from the gimbal bracket 
and operated, to permit adjusting the rear apron 
controls, 


Mount the antenna according to the manutactur- 
er's instructions, Be sure to make a good ground 
connection between the shield of the coax cabie 
and the car body at the antenna base. Low fre- 
quency antennas with ioading coiis must be care- 
fully tuned, as a small change in antenna 
length changes the SWR considerably. 


The Heath Mobile Speaker can be used fo 


in 
stallation in an automobile, or a ear radio 
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speaker (3,2 to 16 2) may be ‘used, 


Connect the cables and mount the Transceiver in 
the gimbal bracket, Position as desired and 


tighten the thumbnuts. 


a 5 
CARRIER NULL (ON CIRCUIT BOARD) VFO 
per- 


This control serves to balance the balanced Turning the VFO dial selects the desired o 
rocaulats 


ay ing a 7 the FUNCTION modulator to eliminate ihe carrier from the ating frequency; the transmitter and receiver 
i output signal of the transmitter, are set at the exact same frequency, 
justed for a maximum meter indication, tuning | p Gl aaa 
the transmitter for “i output, TLE 
Te oo Wit. Pa | METER | 
mT i In the BIAS SET position, the meter indicates 


final cathode current; 300 ma full scale, In the 
OPERATE TUNE position, it indicates signal 


strength, ALC action, and relative output power, 


“ ya m/ | METER SWITCH } 
Hf Placing this switch in the OPERATE TUNE or 
ee BIAS SET position gives the operator a quick 

oy check onthe various functions in the Trangraiver, 
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VOX DELAY 


| Turning this control counterclockwise increases 
ns @ Kas” te the time the transmitter stays on after the 
ie Gooralan stove talline dakoeth. 


operator stops talking into the microphone when 
using VOX. If turned fully counterclockwise, the 
Transmitter will remain on all the time, 


The VOX control is adjusted for the nse 


sensitivity to turn the transmitter on when the 
operator talks into the microphone, Clockwise 


I rotation increases the seusitivily, J 
~ AF GAIN ] 


The setting of the AF GAIN control determines 
the audio output level to the speaker, 


abe oN 
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Ee FUNCTION switch permits turning the 


FUNCTION RF GAIN 


‘ S METER ADJ : | 
With the FUNCTION switch set at PTT and the 

Transceiver On or Off, and selects the PTT, 

VOX or TUNE mode of operation, 


METER switch in the OPERATE-TUNE posi- 
tion, adjust the S METER ADJ control for a 


zero indication with the RF GAIN control fully 
clockwise and with no signal being received. 


clockwise position, For extremely strong sta- 
tions, the control should he turned counter- 
clockwise until the desired level is obtained, 


Normally this control is operated in the el 


[TUNE LEVEL Be FINAL, BIAS 1 


MIC GAIN 


When the operator talks into the microphone, 
the MIC GAIN control should be adjusted so the 
micter indication is only abuui iwu “S" units 


for average speaking with the Meter switch in 
OPERATE TUNE position, 


After an operating frequency has been selected 
by the VFO dial and the FINAL TUNE CONTROL 
has been adjusted for a maximum meter indica- 
tion, turn the function switch to TUNE and the 
meter switch to OPERATE TUNE. The TUNE 
LEVEL control should then be adjusted fur S6 


meter reading, 


Figure 9 


| With the microphone button depressed for PTT 
operation and with the Meter switch in the BIAS 
SET position, the FINAL BIAS control shouldbe 
adjusted for an S3 meter reading, A triangle is 
marked at S3 on the meter scale to indicate the 


proper Dias setting, Do not allow the meter 
| reading to exceed S3 without modulation, | 
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In some mobile installations you may find that ways in which this type of noise can be sup- 
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factory operation, Figure 8 shows a number of necessary to obtain the desired results, 
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OPERATION 


NOTE: IT SHOULD BE NOTED THAT AN 
AMATEUR RADIO OPERATOR AND STATION 
LICENSE (GENERAL CLASS PRIVILEGES) IS 
REQUIRED TO PLACE THIS TRANSCEIVER ON 
THE AIR. Information regarding licensing and 
amateur frequency allocations may be obtained 
from publications of the Federal Communica- 
tions Commission or the American Radio Relay 
League, 


FUNCTION OF OPERATING CONTROLS 


Figure 9 contains a brief description of the 
function of each control, Read the control 
descriptions caretully, then proceed with the 
following information, 


VFO 


Since the transmitter and receiver are locked 
together in frequency, it is not necessary to 
“zero” the receiver frequency with the trans- 
mitter, Therefore, care must be taken that the 
VFO diai is not disturbed during a contact be- 
cause your transmitted signal frequency will 
change, 


€ Si 
tuning to do once the cea 


The volume is adjusted by the RF and AF GAIN 
controls, With em eter switch in the OPERATE 
TUNE position the meter will indicate received 


Signal strength in 'S" units, and db over S9. 
Normally the RF GAIN control is operated at 
its maximum clockwise position, where the 
meter indicates the strength of received sig- 
nals in S units, If signals are extremely strong, 
the RF GAIN control can be reduced to give the 
desired level. The S Meter reading is affected 
by the setting of the RF GAIN control. 


After an operating frequency has been selected 
by tuning the VFO dial, place the FUNCTION 
Switch inthe TUNE position, turning on the trans- 
mitter, With the Meter switch in the OPERATE 
TUNE position, adjust the FINAL TUNE control 


for a maximum indication on the meter, indi- 
eating proper tuning for maximum output power, 
Transmitting with the FUNCTION switch in the 
PTT or VOX position gives a meter indication of 
the ALC voltage, As the operator talks, the meter 
should deflect a couple of S units, indicating max- 
imum output peaks, (The Heath Monitorscope can 
be used with the Transceiver in fixed- station op- 
eration to provide a visual display of trans- 
mitter output,) The meter may read below the 
zero mark while transmitting without harm, 


The meter switch may be placed in the BIAS 
SET position while transmitting to observe plate 
current variations of the finalRF AMPLIFIERS. 
Normal talking should produce peaks at about 
S6 on the meter, with loud steady tones re- 
sulting in half-scale to full-scale peaks, If the 
peaks of average talking levels are above S6, 
the MIC GAIN is set too high, and should be 
reduced to provide the S6 level, 


d 
necessary whenever power supplies are cha 
After alignment has been completed and the 
carrier properly nulled, the bias level can be 
checked anytime by observing the meter in the 
BIAS SET position when the PTT button is 
pressed, with no modulation. 


Vox 


To use the voice controlled relay, place the 
FUNCTION switch in the VOX position, Adiust 
the VOX control for the microphone sensitivity 
desired to turn on the transmitter, The VOX 
DELAY control should be adjusted for the 
hold-in time desired after the operator stops 
talking. Maximum counterclockwise setting of 
the control will keep the transmitter ON all the 
time. 


ANTENNA 


The antenna must have a low SWR, since the 
output of the Transceiver has fixed loading anda 
limited tuning range, The antenna tuning should 
be checked with a reflected power meter or SWR 


s Pe are ee anna oa es ae 
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bridge to make sure it has an SWR of 1-1/2 to 
1, or less. Operation with a high SWR will re- 
sult in overloading the output tubes, When using 
a SWR bridge, carrier may be obtained for tuning 
the antenna by switching the FUNCTION switch 
to the TUNE position, Care must be taken that 
the SWR bridge is not overloaded when trans- 
mitting SSB, since the peak output power is 
much higher than the output in TUNE. The an- 
tenna must be matched to, and fed with, 50 2 
coax cable for best results; the transmitter is 
not designed to load into random lengths of 
wire or open-wire transmission lines, 


Special care must be taken with mobile installa- 
tions, since short loaded and center loaded an- 
tennas are very critical to tune, An operating 


frequency change of about 50 kc will often change 
the antenna tuning considerably, Better antennas 
with loading coils have higher ''Q"' and sharper 
tuning, Follow the antenna manufacturer's in- 
structions carefully to obtain proper adjustment, 


CRYSTAL CALIBRATION 


Convenient, accurate signals at 100 kc inter- 
vals for receiver dial checking can be obtained 
by using the Heath Crystal Calibrator, The 
Crystal Calibrator can be plugged into the 
calibrator socket of the Transceiver, It is 
turned on by pulling out the AF GAIN control 
knob, 


IN CASE OF DIFFICULTY 


1, Recheck the wiring, Trace each lead in 
colored pencil on the Pictorial as it is 
checked, It is frequently helpful to have a 
friend check your work, Someone whois not 
familiar with the unit may notice something 
consistently overiooked by the constructor, 
Ii is interesting to note abou 
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niques section of this manual, 


3, Check to be sure that all tubes are in their 


proper locations, Make sure rate all tuhes 


light up properly. —S 


4, Check the tubes with a tube tester or by 
suhstitution of tubes of the same types 
and known to be good. 


5, Check the values of the parts. Be sure 
that the proper part has been wired into 
the circuit, as shown in the pictorial 
diagrams and as called out in the wiring 
instructions, 


6, Check for bits of solder, wire ends or other 
foreign matter which may be iodged in the 
wiring, 


7, If, after carefui c.1ecks, the trouble is still 
not located and a voltmeter is available, 
check voltage readings against those shown 
in Figures 11 and 12, NOTE: All voltage 
readings were taken with an 11 megohm 
Seavseet con eens tern ernltwnan?’ VUntitagrna mary 


input vacuum toe vourme. ., Yost es Ma 
“Ss J 


vary as much as 10%. 


8. A review of the Circuit Description will 
prove helpful in indicating where to look 
for trouble, Also check power supply and 
antenna. 


NOTE: To aid in servicing or troubleshooting 
the Transceiver, refer to the Resistance and 
Voltage readings on Figures 10 through 12 and 
the Circuit Board X-Ray Views shown in Figures 
13 and 14 on Pages 54 and 55, 

Breaks in the foil of the circuit board can 
easily be detected by placing a bright light 
under the foil side of the board and looking 
through the board from the lettered side, A 
break will appear as a hair-line crack in the 


foil, 
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All Controls Moxlmum Courterclockwise 


Mater Switch To BIAS SET 


All Connectors Remaved From Jocks 
All Measurements Mode To Chassis 
Options! Realutors Not Installed, 


Mater - 11 Megchm VTVM 
Callbrctor Removed, 


RESISTANCE CHECKS 
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TROUBLESHOOTING CHART 


| TRANSMITTER DIFFICULTIES POSSIBLE CAUSE 


CARRIER NULL control changes 1. FUNCTION switch in TUNE position in- | 
| carrier level, but not to a low enough serting carrier, 
level, 2. Crystal diodes CR1 through CR4 installed 
backwards or are faulty. 
3. Transformer T1 incorrectly aligned, 
No relative power indication, 1, Resistor R61 burned out, due to trans- 
mitting without antenna, 
2, Antenna shorted, 
3, TUNE LEVEL set too low, 
| Chopped or broken modulation, 1, MIC GAIN control set too high, 
especially on peaks, | 2, Faulty microphone cable or connections, 


3, Receiver cutoff bias line partially shorted, 
Check voltages and resistances, 


Changed power supplies without rechecking 


transmitter adjustment, 


DE 


- VOX 
2, Push-to-talk button stuck in depressed 


se 


position, 


3, Tube V10 faulty, 


FLAY control set too high, | 


eater Vass ween owidea «Af RF 1. o Was tab SEE cae = ~ 
| Very low input to grids of RE is L2 and LS improperly installed, 
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amplifier tubes from driver V5, heck color dot markings, 
DD) 


tr) nh Ve aa 
| a. i AVL GALARMNCU plupor ly. | 


ol 


re | 4 
inal | a ie 


| RECEIVER DIFFICULTIES POSSIBLE CAUSE | 


Receiver squeals and oscillates 1. Transmitting cutoff bias line partially short- 
with no antenna connected. | ed, turning on portions of the transmitter, 
Check voltages and resistances, 
Received signals cannot be tuned 1, Other station operating on other sideband, 
in properly. Try other portions of the dial, 
No sound from speaker, 1, Speaker unplugged or faulty. 
2, Unit is transmitting, 


SE 


| GENERAL DIFFICULTIES | POSSIBLE CAUSE | 


Receive RF burns when removing 1, Transmitter tripped on by noise when in 


antenna connector, 


Transceiver chassis "hot" causing 1, 


electrical shock with linear ampli- 
fier connected, 


ceiver is turned OFF. 


| Filaments stay lit when Trans- | 


1, Improper power supply connections, 
. Power Supply (HP-20) still turned on, 


: Meter switch improperly wired, | 


VOX operation, 


RELAY socket, See Installation section of 


Ungrounded high voltage connected to EXT | 
manual, 


HP.i0 Power Suppiy not modified. 
Se, Ghee eee ee eel, nee eee, | 
WLETEY lnproperLy wired, 
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CIRCUIT DESCRIPTION 
TRANSMITTER SECTION 


This Circuit Description is a detailed explana- 


tinn of the Tranaansivysayr pivaiita that were ooy 
C40) OF WIC 2a ahioUCiavel Cirvusty Ulat were COV 


ered only briefly in the General Circuit De- 


serintion on Dare § All esireauit references in 
Seription on “age oo, ss CIPCUIT Porerences in 


this description concern the Schematic Diagram, 


SCHEMATIC DIAGRAM 


The circled letter-number designations on the 
Schematic Diagram are used to identify re- 
sistors, capacitors, chokes, etc, Each of these 
designations is related to the tube stage in 
which it is used, by the first number; for 
instances, the resistors in tube stage V1 are 
designated R10, R11, etc, In tube stage V12 they 
are marked R120, R121, etc, This system of 
circuit component designation is used though- 
out the Schematic, 


Numbers in diamonds on the Schematic refer to 
the color coding of the cable assembly wires, 
Numbers 1 through 9 indicate solid colors; 
numbers 10 through 18 refer to wires with a 
white background and a single color stripe; and 
numbers 20 through 28 refer to wires with a 
white background andtwo identical color stripes, 
The numbers can be related to wire colors by 
using the same color code as used for re- 
sistors: brown = 1, red = 2, orange = 3, etc. 


MICROPHONE AMPLIFIER ViA 


Voice signals from the microphone are coupled 
through capacitor C12 to the grid of micro- 
phone amplifier tube V1A. The amplified signal 
at the plate of VIA is eaoupled through C14 to 
the Mic Gain control, and through capacitor 
C102 to the VOX (voice operated transmitter) 
circuit, The setting of the Mic Gain control 
determines the amount of modulation. Since 
V1A supplies signals for modulation and for 
VOX, it operates during both receiving and 
transmitting, Capacitor C10 bypasses to ground 
any RF signal picked up by the microphone 
push-to-talk switch lead, 


AUDIO FREQUENCY CATHODE FOLLOWER 


The audio signal from the Mic Gain control is 
applied to AF (audio frequency) cathode follower 
stage V1B. This stage matches the tube im- 
pedance to that of the balanced modulator, By- 
pass capacitor C19 keeps the modulator RF 
voltages from reaching V1B. During receiving, 
the relay cuts off V1B and a number of other 
transmitter stages, 
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BALANCED MODULATOR 


When the audio signal from V1B and the RF 
signal from carrier oscillator V11B is applied 
to the 4-diode balanced modulator, two dif- 
ferent frequencies are produced. This ring. 
type balanced modulator uses diodes CR1 through 
CR4, 


One of the two signals produced by the balanced 
modulator is the sum of the audio and carrier 
frequencies; the other signal is the difference 
between the audio and earrier frequencies, These 
Signals are the upper and lower sidebands, 


The carrier signal is applied across the modu- 
lator diode ring in a balanced circuit, consisting 
of one winding of transformer T1, capacitors 
Ci and C2, resistors R3 andR4, and the Carrier 
Null control, The Carrier Null control i is used to 
balance out the carrier signal in the modulator, 
jeaving only the upper and lower sideband sig- 
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nals at the moduiator output, 
T the balanced modulator is the 
result of combining the audio and carrier signals, 
N r the audio or carrier signals appear in 
utput, but the effect of the audio signals un- 
Hee cing the nulled circuit at an audio rate 
produces the sum-and-difference frequencies 
called sidebands, With no audio, there is no 
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output from the balanced modulator, 
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With the Function switch in the Tune position, 
a DC voltage is applied to the halanced modu- 

lator through resistors R1 and R2, This voltage 
can be adjusted with the Tune Level control, This 
DC voltage is used to unbalance the modulator 
to provide a steady output signal for transmitter 
tuning purposes, 


TRANSMITTER IF AMPLIFIER 


The sideband signals from the balanced modu- 
lator are coupled through transformer T1 and 
then are amplified by transmitter IF (intermed- 
iate frequency) amplifier V2A. These signals are 
then applied to the crystal filter, consisting of 
eryStals Y2 through Y5, and coil L1, The crystal 
filter eliminates the upper sideband, andpermits 
the lower sideband to pass through to common 
IF amplifier V3 for additional amplification, 
Stage V2 is turned off while receiving by apply- 
ing additional negative DC voltage to its grid 


through the secondary of transformer T1. This 
control voltage is impressed on the ALC (auto- 
matie level control) ‘line, which is also used to 
control the gain in a number of other trans. 
mitter stages to prevent overloading, Overload- 
ing can be detected by observing the action of 
the meter, Normally the meter rests at or slight- 
ly below zero; however, if the operator talks 
too loud or if the Mic Gain controlis set too high, 
the transmitter section would overload, This 
causes a change in ALC voltage which increases 
the bias, reducing transmitter gain and causing 
meter delfection to indicate ALC action, 


COMMON IF AMPLIFIER V3 

When transmitting, V3 amplifies the lower side- 
band signal from the crystal filter and then 
applies this Signal to IF transformer T2, When 
receiving, the receiver IF signal is amplified by 
V3 and is then applied to receiver IF amplifier 
v9, 


TRANSMITTER MIXER V4 


Transmitter mixer V4 receives two signals 
Simultaneously; one is the SSB signal from TZ, 


and the other is the variable frequency signal 
output from v1 14, through the secondary; y of ir ans- 


former T2, Tube V4 produces the difference 


frequency hetween these sgienals. which ig atthe 
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proper operating frequency, This signal is ap- 
plied ta the primary of coil L2, (Tube V4 is 
cut off by bias voltage from the ALC line 
when receiving.) Coil L2, which has two windings, 
is broad-tuned to cover the 20 meter band, 
This coil is alsoused when receiving, and is then 
connected to receiver RF amplifier V8A and 


receiver mixer V8B. 
DRIVER V5 


Driver V5 receives the signal voltage from coil 
L2 through parasitic suppressor resistor R50, 
The ALC line is also connected to V5 to control 
transmitter gain, and to cut off the driver when 
receiving, Single-tuned coil L3 and the double- 
tuned coil L2 form abandpass device that covers 
the frequencies of the 20 meter band without 
the necessity of tuning the driver stage, Voltage 
for bridge neutralization of final amplifier tubes 
V6 and V7 is fed through capacitors C63 and 
C64 to the bottom of coil L3, and across C55, 
The smali winding of coil L3 is used for the 
input signal from the antenna when receiving, 


RF FINAL AMPLIFIERS 


RF final amplifiers V6 and V7 are connected in 
parallel, High voltage plate connections are under 
the chassis. The grids are connected by a long 
foil strip on the circuit board, This strip is by- 
passed at its ends by capacitors C61 and C71 to 
suppress VHF oscillations, Cathode resistor 
R7i is a meter shunt for measuring cathode 
current when the meter switch is in the Bias 
Set position, 

Tubes V6 and V7 are operated as linear ampli- 
fiers, with high power sensitivity, Grid load 
resistor R72 is connected to the Final Bias 
control through R73, to allow adjustment of the 
grid voltage for proper operation, The Finai 
Bias control is grounded through resistor R75 
when transmitting, When receiving, pa control 


d R77 to 


No grid current is drawn by tubes V6 and V7 
in normal linear operation; however, when 
higher than normal grid drive is applied, grid 
current will flow and change the bias voltage, 
This higher-than-normal grid drive, caused 
by too much audio signal, makes the bias voltage 
change at an audio rate, This varying bias 
voltage is coupled through capacitor C75 to 
diode D70, which rectifies the signal to develop 
the DC negative ALC voltage which is applied 
to V2A, V4, and V5, Resistors R78 and R79, 
along with capacitor C74, filter this voltage and 
provide the proper time delay for ALC action. 
The entire ALC circuit is biased above ground 
by resistors R76 and R77 to cut off the trans- 
mitter section when receiving, 


TRANSMITTER OUTPUT CIRCUIT 


The plates of the RF amplifier tubes are con- 
nected to the supply voltage by choke RFC61, 
Their signal is coupled to the pi-section output 
circuit through capacitor C67, Output coil L4 
is tuned by Final Tune capacitor C65, Antenna 
loading is fixed by capacitor C77, Withthe Func- 
tion Swiich in the Tune position, a sampling of 
the output voltage from resistors R61 and R62, 
and dicde CR60, gives a meter indication to 
indicate proper adjustment of the Final Tune 
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Capacitor, 


RELAY-TRANSMIT-RECEIVE SWITCHING 


Switching between transmitting and receiving 
is done by the relay, Section A of the relay 
switches the antenna, and section C switches the 
bias voltages, 


Section B of the relay is connected to the Ext 
Relay socket on the rear of the Transceiver, 
and can be used to control external equipment, 
such as a linear amplifier or antenna relay. 
Because one side of the Ext Relay socket is 
grounded to the Transceiver chassis, the socket 
must not be used to switch any voltage ina 
circuit that operates above ground, as the chassis 
would become "hot,'' causing a possible shock 
hazard, 


VOX AMPLIFIER Vi0 AND RELAY AMPLI- 
F V2B 


€ Transceiver can be switched from receive 
to transmit Dye either the push-to-talk or the 
\ ethod, VOX Amplifier Vi0 is normaliy 
operated in a saturated condition, that is, 
with very low plate voltage and maximum plate 
current, Positive half cycles of the voice signals 
from V1A have no effect on V10, however, the 
negative half cycles cause the plate current to 


drop, thus increasing plate voltage, This in- 
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creased plate voltage fires neon lamp NE2, pro- 
viding a positive switching action, The voltage 
from | the neon lamp is then amplified by relay 
amplifier V2B, which operates the relay, Ca- 
pacitor C105 and resistor R107 form a delay 
network that establishes the time the relay ae 
closed after being tripped, The length of 

is determined by the setting of the VOX Bais 


control, 


ANTI-TRIP CIRCUIT 


Because the VOX stages operate on both trans- 
mit and receive, the speaker signals during 
receive must be kept from tripping the relay 
when receiving, This is done by taking a portion 
of the audio signal from AF output stage V12A, 
rectifying it with diode D100 to produce a posi- 
tive voltage, and feeding this voltage to the grid 
of V10 from the VOX control, This voltage tends 
to increase the plate current of V10; signals 
from the microphone (picked up from the speaker) 
tend to decrease the piate current, Therefore 
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with both signals present at the grid of V10, 
the signals cancel each other, preventing the 
speaker from tripping the VOX circuit. Speaking 
into the microphone produces signals not present 
in the speaker circuit, permitting the VOX cir- 
cuit to function normally, The VOX control not 
only adjusts for proper anti-trip voltage, but also 
determines the sensitivity of the VOX circuit, 


PUSH-TO-TALK CIRCUIT 


With the Function switch in the PTT (push-to- 
talk) position, Vi0 is disabied by grounding iis 
grid, V2B is made to operate andclose the relay 
by grounding its grid (shorting the bias) with the 
push-to-talk switch in the microphone, The 
Then md nen eeeertb nh, fe. SL TAPP WW n5dt i nae ne len 
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the VOX delay circuit inoperative by removing 
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the Function switch in the VOX position uses 
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to "delay'’ before coming on after the micro- 


button is released, The Function switch 


Tune position turns the transmitter on by 
i ¢ grid of V2B, 
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RADIO FREQUENCY AMPLIFIER V8A AND 
RECEIVER MIXER V8B 


The incoming signal is connected to RF ampli- 
fier V8A through coil L3, The amplified signal 
from V8A is then coupled through coil L2 to 
receiver mixer V8B, During receiving, cutoff 
bias is removed inthe receiver section to permit 
tubes V8A, V8B, V9, and V12A to operate. V8A 
is controlled by bias from the AVC (automatic 
volume control) circuit, AVC in the receiver is 
Similar to ALC in the transmitter, in that it 
maintains a constant receiver output (gain) 
even though the incoming signal level may vary 
considerably, The cutoff voltage on the bias line 
is controlled by section C of the relay. 


CRYSTAL FILTER 


The signal is coupled from mixer V8B to the 
erystal filter through C80, which is small in 
value to avoid upsetting the input impedance of 
the filter, The crystal filter exhibits the same 
characteristics in receiving as in transmitting; 


it shapes the IF passband to have steep sides, a 
flat top, and a narrow bandwidth, This permits 
good selectivity for SSB reception in crowded 
amateur bands, 


COMMON IF AMPLIFIER V3 AND RECEIVER 
IF AMPLIFIER V9 


Signals from the crystal filter are amplified by 
common IF amplifier V3 and then fed to re- 
ceiver IF amplifier V9, The cathode and screen 
of tube V9 are connected directly to those of 
tube VZA. The meter, which is connected inthis 
circuit, indicates received signal strength in 
5 units, as the AVC voltage changes the current 
in V9, The meter functions as an ALC indica- 
ior when transmitting without any switching, The 
gain of V9 is controlled by the AVC voltage 
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applied through resistors R91 and R9Z. 


14 AND AUDIO FRE- 


a 
resulting i in an n output. signal which, is the differ- 
ence frequency of these two signals: an audio 
signal, Capacitors C111 and Cil2 bypass any 
RF signal coming from V11A, but permit the 
audio signal to pass through to AF amplifier 
v12B. The output from V12B is fed to the AF 
output amplifier V12A through the AF Gain 
control, and to the AVC circuit, 


AUTOMATIC VOLUME CONTROL 


Audio voltage is coupled to diodes D120 and 
D121 through resistor R128 and capacitor C128, 
The diodes and capacitor C129 form a voltage 
doubler, producing a negative DC voltage pro- 
portional to the signal strength, Full AVC volt- 
age is applied to the grid of receiver RF ampli- 
fier V8A to prevent overloading by strong re- 
ceived signals, 


Capacitor C129 in the AVC circuit charges 
quickly to furnish a fast AVC response time, 
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while the charging of larger capacitor C88 gives 
a slow AVC release time. Resistors R80, R122, 
R123, and R124, with capacitor C123, divide 
the AVC voltage applied to V9 and V12A and 
provide decoupling. To provide delayed AVC, 
resistor R123 is returned to the cathode of V12B 
rather than to ground, This balances the AVC 
voltage (caused by noise when no signal is being 
received) with a small positive voltage to im- 
prove receiver sensitivity at low signal levels. 


AUDIO FREQUENCY OUT PUT AMPLIFIER V12A 


Amplified audio signals from V12A are fed to 
the speaker socket through output transformer 
T4. To provide maximum intelligibility, the fre- 
quency response of the output stage is limited 
to the voice of frequency range by a sharp- 
cutoff, high frequency, degenerative feedback 
loop, High frequencies across RFC120 cause its 
impedance to rise, The highfrequencies are thus 
returned out-of-phase to the grid of V12B. 
This signal cancels out the incoming high fre- 
quency audio and noise signals at the grid of 
V12B, Capacitor C120 is a lowfrequency bypass 
to ground, and capacitor C1Z7 serves as a 
parasitic oscillation suppressor. 


CARRIER OSCILLATOR 


Carrier oscillator V11B supplies an RF signal to 
the balanced modulator, and a heterodyning sig- 
nal to product detector VIIA. Tube vilBisa 
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filter bandpass frequencies, Capacitors C117 and 
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Variable Frequency Oscillator V13 is also a 
Colpitts type of oscillator which operates at 
law frequency for maximum stability. Coil 
L6 provides the necessary inductance, while 
capacitors C132, C133, and C134 form a divider 
for oscillator feedback and output connections 
C130 is a negative temperature coefficient ca- 
pacitor which compensates for changes in tem- 
perature thereby maintaining correct calibration 
of the VFO dial, The oscillator output is taken 
from the junction of capacitors C133 and C134 
and is applied to heterodyne oscillator- mixer 
vi14, Harmonics are suppressed by capacitor 
C134, 


The heterodyne oscillator-mixer stage consists 
of a fixed crystal-oscillator circuit using part 
of V14, crystal Y6, capacitors C141, C146, and 
R143, Choke RFC140 andresistor R140 providea 
DC path to ground, and cathode bias for V14, 
Capacitor C146 provides feedback to maintain the 
circuit in an oscillating condition and resistor 
R143 provides the DC return for the fixed crystal- 
oscillator grid circuit, The internal tube ele- 
ments connected to pin #6 of V14 provide B+ 
voltage (plate) for this oscillator circuit, 

The VFO heterodyne coil L5 is essentially 
a bandpass filter which passes the "differ- 
ence" signal produced by VFO siage Vi3 and 
the fixed crystal-oscillator section of V14, This 
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ACCESSORY CRYSTAL CALIBRATOR 


The accessory plug-in crystal calibrator is 
turned on by pulling out the knob of the AF 
Gain control, The calibrator filament circuit 
is grounded internally to the calibrator chassis, 
For this reason, the calibrator chassis must 
not be grounded to the transceiver chassis, 
Resistor R6 is the calibrator plate current 
return; resistor R5 drops the calibrator fila- 


ment voltage to 6 volts, 


FILAMENTS 


The filament wiring of the Transceiver is a 
series-narallel arrangement that halances the 
filament voltage without wasting power in drop- 
ping resistors, This filament arrangement allows 
the use of both 6 volt and 12 volt filament tubes 
in the Transceiver design. The filaments of 
RF power amplifiers V6 and V7 are isolated by 
choke RFC60 to prevent RF energy from getting 
to the other tube filaments, 
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POWER SUPPLY 


Operating voltages for the Transceiver are pro- 
vided by an external power supply. The power 
supply is turned on or off by aswitch on the rear 
of the Transceiver Function switch, This off-on 
switch is wired through the Transceiver power 
plug to the external power supply, 
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